To as tirred methanol solution (20 mL) containing diethylenetriamine (dien, 0.103 g, 1.0 mmol), oxalic acid (H 2ox, 0.045 g, 0.5 mmol) and triethylamine (0.101 g, 1.0 mmol), amethanol solution (20 mL) of nickel(II) perchlorate hexahydrate (0.365 g, 1.0 mmol) was added dropwise. After stirring for 2h,the reaction mixture was filtered and the filtrate was slowly evaporated for one week. Blue crystals suitable for crystallographic study were obtained in yield of 64 %.
Source of material
To as tirred methanol solution (20 mL) containing diethylenetriamine (dien, 0.103 g, 1.0 mmol), oxalic acid (H 2ox, 0.045 g, 0.5 mmol) and triethylamine (0.101 g, 1.0 mmol), amethanol solution (20 mL) of nickel(II) perchlorate hexahydrate (0.365 g, 1.0 mmol) was added dropwise. After stirring for 2h,the reaction mixture was filtered and the filtrate was slowly evaporated for one week. Blue crystals suitable for crystallographic study were obtained in yield of 64 %.
Experimental details
All the hydrogen atoms were located on the calculated positions with d(C-H) =0.96 -0.97 Å, U iso (H) =1.2 or 1.5 U eq (C) and
The perchlorate molecule was modeled as disordered over two sites (as O5, O5') with the occupancies equal to 0.67(2) and 0.33 (2) . At the final stage, they are fixed at 0.70 and 0.30.
Discussion
Polynuclear metal complexes are of considerable interest due to the nature of magnetic exchange interactions between metal ions through bridging ligands. The oxalate dianion is often used to be a bridging ligand to design magnetic materials [1] [2] [3] . The title complex consists of a[ Ni 2 (dien) 2 (m-ox)(CH 3 OH) 2 ] 2+ dinuclear cation and two non-coordinated perchlorate anions. The structure determination reveals the presence of ac entrosymmetric binuclear complex where the oxalate ligand is coordinated in ab is-bidentate mode to the nickel(II) atoms. Each nickel(II) ion is six-coordinated with aN 3 O 3 ligand donor set and has adistorted octahedral environment. The square plane is completed by N2, N3 from the terminal Natoms of dien and two Oatoms of the oxalate dianion. The axial positions are occupied by the O3 of methanol molecule and the remaining N1 atom of dien. The nickel(II) ion is displaced by 0.044 Å from this plane towards the Oa tom of the methanol molecule. The bond lengths in the equatorial sites are in the range of 2.069(3) -2 .086(2) Å.T he Ni1-O3 axial distance is 2.116(3) Å which is similar to the published complexes with weak interaction of nickel(II) and Oatoms [4] . The bond angles in the equatorial plane are in the 79.78(9)°-100.7(1)°range. The distance between the two nickel(II) ions is 5.435 Å.T he bridging oxalate anion is exactly planar, and the nickel(II) ion is 0.024 Å out of this plane. In addition, there is an intermolecular hydrogen bond formed by one carboxylate Oatom of oxalate ligand and NH group of dien ligand. The bond angles and lengths of which are 164.40°and 3.023 Å (N3-H3D···O2). Single chains were formed through the above mentioned intermolecular hydrogen bonding interactions. 
